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(65) spraizberer Matrueneufnahrnedorn. Keflschteber, 
a) astischer Schiabar, Doppelgelenk. vertlkal bewegliche 
FGhrungsplatte. federnde FGhrungsplatte, kaine 
Maftabweichungen, ketna Sclmittrander 
(57) ZieJ der Erfindung tet es, eina Vorrlchtung lum Lochen 
von Langtochern In Rohre zu entwicketn, mH daren Einsatz 
MaBeowelcruinnen balm Lochen des Rohras und 
Baschfldlgungen am Matrizanaufnahmadom varmiadan 
warden, wobel die Schnittrinder nacnarbeitungefreJ 
•usgef iihrt ealn soBert. Dies wkd erreicht indam mittaJt 
ainas spreizbaran Matrizenauf nahmedoms, zu dam em 
KeOschieber gehort, dec an der obaran Grundplatte 
baf astlgt 1st und ein Schieber mlt elastischert Bementen 
vom KeilscMeber in vartOtafer Richtung durcndrun^cr. r.iri 
so daS der eJastische Scmeber mittels eines varbindenden 
Doppetgetenks mtt der Betitigungsstange, die durch 
Fuhrungsscbatban In der Aufnahma axial verschleolich 
gef Ohrt ist, aina bewegliche Einhait darstefit wobai sich an 
derem Ende die Milnehmerscheibe im Schiebekeil 
bafindat Im ZusammenvWrken das aprefabaren 
Matrizenaufnahmedornas mit der vertikal bewegUehen. 
f edemd gef uhrtan Fuhrungsplatte wtrd nun das Lochen in 
seiner zeitfichan Abfoiga raa&siert. fig. 1 
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PatentannprOche: 



1 . Vorrlchtung turn lochen von Langlochem In Rohre. gekeni«elehitet dodurch, deB am hlnteren 
Ende eines Matriienaufnahmadorns (Ueln Kellschleber (12) angeordnet 1st, welcheren elner 
oberenGrundplatte (11)befestigtist.derelnenSehleber ro.dermitelnemelesU^enEtement (24) 
versehen ist und der in olnem FOhrungskflrper (10) gleltend gelagert 1st. In vertikaler Rlcntung 
durchdringt. wobei der Schieber (7) mlltela Doppelgelenk (8) mK einer Betest.gungsstange (6), die 
axhl verschieblich in der Fuhrung (6) der Aufnahme (17) gelagert Ist. wobei am anderen Enda der 
Betit^ngastange (5) olne Mitnehmerschelbe (4) Im Schlebekell (3) befestiBt .si t und elner 
!Sngs%e7^ 

und 20) mhtels Fuhrungasaulen (21). welche in den oberen und unteren Grundplatten (9 und 11) 
verankertsind.mitVorspannung gelagert ist ttRi.mri 

2. VomchtungnachAnspruchl.gekennzel^ 
einelestisches Element (24) angeordnet sind. 

3. Vorrlchtung nach Anspruch 1. gekeniualchnet dadurch, daB das Glettstuck (26) em elasuscnes 
Element ist. 

Hierzu 2 Seiten Zeichnungen 

Anwendungsgebtet der Erflndung 

Oi, Erfinduno fin*- Verwendung In der mtfaltverarbeitenden Industrie eo bei.pialswel.e im Mrf.lteich.bau. Matetlmobetbau. 
fur den Gerus.beu Oder aber Melallgeldndetbeu. 



Charaktaristlk dar bekanntan twhnltchtn LAsungm 

Fur das Lochen von Rohrwandungen Und Vorich.ungen ml. und ohn. ^fl"^'™^^ ^^^ZaS^^ 
lEins.echen) hat durch danalnfaehan Wartrteugaufbau Vortefle. |adoch lat dar Anvrem^ngabor.lcK batfngtdureh die 

Rohrt^es Lnoen und QuaBtaulorderungen. Mark elngeachrSnkt und gegenwSnlg noch nlchl erforach.. 

Kr d»^cn3 Oeg.nm,,n„ exia.ierTn Ldsungen mM auBerhaib und «f "'^^^ 
Sonntkbwmpal. NacMail.g der lelztganannten LSaung ist der auf roUUv groBe Rohrdurchmesaer etageachrtakte 

da> Innara des Rohre. eingefOhrt™ Matrlren-Aumehmedorn. Urn ein tdchtee Auhchleben 

^en^fnahrnadom Jgew.hrWa.en und Form- und MriUbwelduuyen da. Rotua, auuugiaichen. 1st bakannt dan 

£h«SS^ 

n^gtehan Fom,- und MaSobwetchungen dea Rohrea -eteh. iedoch die Anordnung einer .otchen fen>*<^ a ' 5 
SS.W.arung fur den MatriMn-Aufni*mado, n nkht aua. Boi Abwalchungen vom ™<^^'^™*Z£l 
R^dhai.Teine Biegebela»tunfl daa Me.riren-Aumahmedornes aowohl brim Spreiren des Dome, vordem algemllchen 

Sct.neidrlch.ung) wte eueh in der Durchfuhrung de. Schneidvorgangea W^rclm»e«er M 0"^™"" demSolWurcnmeaae. 
wWeln - Biegebclastung In Schnaidrichtunfl) moglich undkanniur Zerstonmg dar Schnadamnthtuna Wtwan. 

2M dtf Efflndung 

Mafiabwelchunoen balm Loch*, des Rohres und Beschldlgui>gen mm Mirtriiaftauiiiahrnodofn v^rmied*. wercen. woom »d 
Schnittr&nder nadw bdtungsfrei ausgefOhft «Hn soUen. 

Darttsung dtt Wwwi der Erflndung 

tochende Rohr ia.dabelbJaium Ansenlagbundauf den Malriianoufnahmadorn.uachiaben; mit begmnendom PreasetworeenuD 
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erfotgt die vortiaale Bewegung dor obaran Grundplatte. dto mittels Keilschieber, Schleber, Belstlgungtstange und 
MHnehmerscheibe den keflformlg gestefteten tpreixb«rtn MeUkenaufnahmedorn im Rohr verepanrtt. wood nun nach dam 
Venpaiwen und dar wetteran vertlkakm Verschiebung «er obaran Grundplalte das zu baarbaHanda Rohr durch die Kraft der 
FWerdemente In den obenm r^uhfungshOlsen. die gegan die Kraft dot Foderwemente, wekhe unter den Ftfmingspiatten 
•ngeordnet find, miltels dar vertikel bewegbaran Fohfungspiatte auf dla | vfmatlacha Auflaga verdrehsicher aufgetegt wird. 
Durch weitares Absenken dar obaran GrundpUrtta beglnnt mU dem Elndringan das Sdmeidrfempeli in dm Wandung dee Rohr w 
iwn der eigentliche SchmrfoVorgeng. Oar dabei entstehende SchnJttabfatt fdBt du rch Gflnungen im MaUiianaufnahrnodorn. dem 
SeMebekeil und dor Auflaga, urn danach i. B. pnaumatisdi antfamt ni warden. 

In umgekehrter Relhenf oiga erf olgt jet* die ROcknlhnmg das Schnekhtempeli und die Freigabe das Rohree vom 
Matriianauf nahmadorn. wobei dla Aufnahma durch dla Federetemante so langa auf dam Rohr gehetten wird. bis dar 
SchnewWempel aua dam Berekh das gestanzten Langtochas getthrt 1st 

Nach dam Entnenmen das beerbeiteten Rohr as aua dem Maubenauf nahmadorn befindat sich die Vorrichtung in 
Autgangsposition. und dar ArbeHsabiauf kann wtederholt warden. 

Oar Aulbau dar Vorrichtung lur Durchfuhrung daa geachitdaften Ablauts ward r aal Wart. Indam zum sprefabaren 
Mairfianaufnahmadorn ain KeilacWeber gehort. der an der obaran Gnmdplatta befestigt 1st und atnen Schleber, watcher 
etastische Elem«nte eufweist dar vom Keuschieber in vertikaior Rkhtung durchdrungan wird. ao daB dar elastfsch gastaltota 
Schtebar mUt.li oines varbindandon Ooppaigaiarikos mit d#r Bettdguogeeteng.. die dmch elna Forming In ^ vertikal 
bawagfkhan Aufnahma axial vacsdilao^ 
ekayMans^ 

dasVarspannandaaMatrfaar»aufnah#r»adc^ 

Ola Fulirungsptette. die mtt der Aufnahma last verbunden 1st, wird durch f edernde Element* da die Rjhrungssluten 
»mwch«eBeri. vartlkal bewagSch m 
unteran Grundplatten befestigt 



Die Erfindung 1st anhand das in dan Rguran 1 und 2 schamatlsch dargeatellten AuafWirungebelsplets neher erlautart Ea zaigan 
Rg.1: die Saitenansicht dar Vorrichtung In Schnmdarateflung. 

Fig. 2: die VorderansicM dar Vorrichtung in gooff netem Zustand (a) und In airier Position kun vot der Schnittauaf Ohrung (b). 

In den Zaichnungan isi aina zweckmiSige AuafOhrungsrorm der Erfindung dargestaltt Ola Vorrichtung baataht aua einem 
MatrUenauf nahmadom 1 mtt an diesem in airier vorgesehanen Aussparung befesogtar SdmeWmaUize t dessen Due chrnassar 
durch aina axiala Bawegung des Schtebeketts 3 varlndert v^Ttittn kann. Oar Schfcbeketl 3islimM«rizaj»aufriahmadofn 1 durch 
eine T-Nut Oder Sehwalbetiachwanzmit bewegflch gefuhrt Am Schiebekail 3 1st elna Nut engebrecht, in die aina 
Mttnehfr»r*chefbe 4derBataiigungsstange aa^graiftOieBatatlgungsstanga 6 let durch Fuhnmgssch«ben 6 axiai gefuhrt und 
rriH dam Scra^r 7 durch am Doppalgelarut 8^ 

befaetiglenFOhmngekorper lOgefQhrtlstgramderandarobeienGrundplatta 11 bafaiUgteKeaschiabar 12 am. E in 
Schnaidstampel 13 to to angaordnat und emgepaBt. deS ar beirn Schnoiovorgang mtt dam arfordarBchan Schnatdspalt in die 
Matrize 2 eingcfuhrt warden kann. Gegenuber dem Scfewktstarnpel 13 iat «uf der urttaren GruruSplatte 9 erne Auflage 14 
angabracht ole zur Auflaga das Rohres 16 balm Schnekfvorgeng dJent In dar Auftage 14 wte auch im Matrizanauf nahmadorn 1 
und im SchJ*>ekeil 3 *md AuBspanrng^nvofgeaehen. de zur Entf#mung das Schnittabfelle 18 cfieneru Der 
Maulzimeulnarmiedom 1 iat in einef Aulruihrne 17 befestigt die feat mil dar beweglichen Furming.pt.tt. 18 vorbunden \*\. Auf 
die FOhrung eptatte 18 wirken m ihrer Fadarkraft eufemandar abgasHmmte vorgespannla untara achwachare Federn 19 und 
oberasiarkaraFedarn20,diaaufFu1mingsbolzan21gefu^ I9und»werdcniiber0r0ckringe 22 durch 

Fuhrungshutsen 23 betatigt. die an dar obaren Grundplette 1 1 befestigt slnd. Der Schiebekail 3. die Betal igungsstenge 6 und das 
Doppelgatenk aind gegen Ubartostung durch daa elastische Element 24 geskhert 
m dar Werkituckeuf nehrneposJtlon der Vofrtchtung iFig. 2. Bnka SaitaJ \fX der Spraixdora l^tahand aua 
MeUizertaufrummedorn 1 und Gchiebekeil 31 India kJalnsta Ourchmasaarpoeitlongaatam. Ola Federn 19 und 20 aind Ma auf ihran 
Vc*si)annuiM»wert ertuastet. Zwiachen Auflaga 14 uridScrUebekefl 3 doe Sprelzdorna 1st am Al)^ 

die Rohrwanddkka 1st Dadurch kann daszu lochende Rohr 1 5 ohne Scm^arlgkartan auf dan Spreizdom bra iu einem an dieaem 
baflnoUchen Anschlagbund 25 aufgaschoban warden. 

Bel Betaogung das Pressertvoraehubea wird zunachst Ober den KoilscMeber 12. Schleber 7. BatBtlgungsstanga 6 i*d 
Mitnehmerschelbe 4 der Spreizdom im Rohr 16 gespannL t . .. , 

Bei zu groBan Ourchtnassarabweichungen des Rohres 16 warden mdgKche Ubertastungan des Spannmachanismus durch 
eursttscha Elatnenie 24. die am Schieber 7 angw dnat smd. vermledea 

Nach dam Spanm , das Sprelzdomaa satzt durch die Kraftwirkung dar oberen Federn 20 daa Absanken defaufden unteran 
Federn 19 geUge* t»n bawaglichon Fuhrungeptotta 18 aiaammen mit dan in der Aufnahmo 17 befestigten Spreizdom und 
euf gastacktem Ro.Sr 1 6 am. Daa Rohr 16 wird auf dia prismatischa Auflaga 14 1m unteran Berakh dar Rrtuwandung eufgaiegt 
wobeidurch die Federn i9urid20emzuhohoaBiagemornant # daazur2arstdru^ 

^wa^aXbeitsebiauf in dar Vorriclitung 1st so gestattat daB d ' Baglnn das SchneloVorgangas mit dem EbuJrlngen des 
Schnatdstampels 13 in die Wandung das Rohres 15 erst nach d-.n Auflagan das nohres auf die Auflaga 14 ainselzt Der beim 
Schnaiden entstehende Schnitubfall 16 f§IH durch drfnungen im Metrizenaufr.ahmedorn 1. Schiebekail 3 und Aullege 14 und 
kann aus dieser eninomman odar x. B. pneumetiech euege.voHen werden. Bel dar RUcHvartsbewegung des Preswnvorschubea 
lauft der umgekehrte Vorgang ab. Die Fuhrungsplatte 18 wird bai Entlestung der Federn 1 9 und 20 nach oben bewegt der 
Spreizdom wird im Ourchmesaef reduzlert - die Vorrichtung 1st wieder in Werketucteufnahniaposition. 
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(54) Device for Punching Oblong Holes into Tubes 



(55) Expandable die holding mandrel, wedge-shaped slide, elastic slide, double 
joint, vertically moveable guide plate, springy guide plate, no 
dimensional tolerances, no edges of cut 

(57) Goal of the invention is to develop a device to punch oblong holes into 
tubes. With the use of said device dimensional tolerances during the 
punching operation of the tube and damage to the die holding mandrel are 
avoided, whereby the edges are to be cut without any need for reworking. 
This goal is reached by means of an expandable die holding mandrel, which 
has a wedge-shaped slide, fastened to the upper base plate, and in that a 
slide with elastic elements is penetrated in the vertical direction by 
the wedge-shaped slide so that the elastic slide represents a moveable 
unit by means of a connecting double joint with the actuating rod, which 
can be moved axially in the receptacle by means of guide disks and on 
whose end is located the driving disk in the slide wedge. At this stage 
the punching operation is realized in chronological sequence through the 
interaction of the expandable die holding mandrel with the vertically 
moveable, springy guide plate. Figure 1 
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Patent Claims: 

1. Device to punch oblong holes in tubes, characterized in that on the rear end 
of a die holding mandrel (1) there is a wedge-shaped slide (12), which is 
fastened to an upper base plate (11) and which penetrates in the vertical 
direction a slide (7), which is provided with an elastic element (24) and 
can slide in a guide body (10) , whereby the slide (7) is mounted with 
prestress by means of a double joint (8) with an attachment rod (5), which 
can be slid axially in the guide (6) of the receptacle (17), whereby a 
driving disk (4) in the slide wedge (3) is fastened on the other end of the 
actuating rod (5) , and with a guide plate (18) , which is connected 
stationarily to the receptacle (17) , by means of springy elements (19 and 
20) by means of the guide columns (21), which are anchored in the upper and 
lower base plates (9 and 11) . 

2. Device, as claimed in claim 1, characterized in that a slipper (26) and an 
elastic element (24) are disposed in the slide (7) . 

3. Device, as claimed in claim 1, characterized in that the slipper (26) is an 
elastic element. 

2 Sheets of Drawings 



Field of Application of the Invention 

The invention is used in the metal working industry, thus, for example, in 
light metal construction, metal cabinetry, for the construction of scaffolding 
and metal railings. 

Characteristics of the Prior Art Technical Solutions 

There exist devices with and without counter dies to punch the walls of tubes. 
Punching without counter die (entering) has advantages due to the simple 
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construction of the tool, but the field of application is extremely limited to 
the dimensions of the tube and the quality requirements and has not been 
researched to date. 

To punch with a counter die there exist solutions with cutting punches that are 
disposed outside and also inside the wall of the tube. The drawback of the 
latter solution is that the field of application is limited to relatively large 
tube diameters. 

Therefore, it seems especially expedient to punch with a cutting punch, 
disposed outside the wall of the tube, and with a die holding mandrel, inserted 
into the interior of the tube. To guarantee that the tube can be readily slid 
on the die holding mandrel and to compensate for shape and dimensional 
tolerances of the tube, it is well-known to design the holding mandrel so as to 
be expandable by means of a wedge-shape slide or as a moveable lever. 

To avoid unduly high loads of bending moments on the die holding mandrel, a 
bearing surface is provided opposite the cutting punch on the outside wall of 
the tube that is not to be punched. In conjunction with the possible shape and 
dimensional tolerances of the tube, however, the arrangement of such a bearing 
surface alone is inadequate to ensure that the die holding mandrel will not be 
overloaded. In the case of deviations from the outside diameter or roundness of 
the tube, a bending load on the die holding mandrel is possible both when the 
mandrel is expanded prior to the actual cutting operation (tube diameter is too 
large compared to the desired diameter-bending load opposite the cutting 
direction) and when the cutting operation is carried out (tube diameter is too 
small compared to the desired diameter-bending load in the cutting direction) 
and can result in the destruction of the cutter. 

Goal of the Invention 

The goal of the invention is to develop a device for punching oblong holes in 
tubes. The use of this device makes it possible to avoid dimensional tolerances 
during the punching operation of the tube and damage to the die holding 
mandrel, whereby the edges are to be cut without any need for reworking. 
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Presentation of the Essence of the Invention 

The invention is based on the problem of providing a device to produce oblong 
holes in tubes, wherein the holes, even far from the end of the tube, are to be 
cut with a cutting punch and die. 

Deformations, burrs and dimensional tolerances in the cutting area of the hole 
are to be ruled out by the use of a die holding mandrel, which is expandable 
inside the tube, whereby the die holding mandrel is designed in such a manner 
that bending loads, which are generated while cutting and would result in the 
destruction of the die holding mandrel, are avoided; and changes in the inside 
diameter of the tube are compensated for. 

The invention solves the problem with a device, in which oblong holes, running 
in the longitudinal direction of the tube axis, are punched using an expandable 
die holding mandrel, which is located inside the tube. The tube to be punched 
must be slid on the die holding mandrel up to the stop collar. As the press 
feed begins, the upper base plate, which clamps the wedge-shaped, expandable 
die holding mandrel in the tube by means of a wedge-shaped slide, slide, 
actuating rod and driving disk, moves vertically. At this stage following the 
clamping and additional vertical movement of the upper base plate, the tube to 
be worked is put so as not to rotate on the prismatic bearing by means of the 
vertically moveable guide plate owing to the force of the spring elements in 
the upper guide sleeves, which act against the force of the spring elements, 
which are arranged under the guide plates. As the upper base plate continues to 
descend, the actual cutting operation begins as the cutting punch pierces the 
wall of the tube. The resulting waste from the cutting operation falls through 
openings in the die holding mandrel, slide wedge and the bearing, in order to 
be removed thereafter, for example, pneumatically. 

In the reverse order of sequence, the cutting punch is now led back and the 
tube is released from the die holding mandrel, whereby the receptacle is held 
so long on the tube by means of the spring elements until the cutting punch is 
guided out of the area of the punched oblong hole. 

After the worked tube has been removed from the die holding mandrel, the device 
is in the start position; and the sequence of operations can be repeated. 
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The construction of the device to carry out the described sequence of 
operations is realized in that the expandable die holding mandrel has a wedge 
shaped slide, which is fastened to the upper base plate, and a slide, which 
exhibits elastic elements and which is penetrated by the wedge-shaped slide in 
the vertical direction so that the elastic slide represents a vertically and 
axially moveable unit by means of a connecting double joint with the actuating 
rod, which can be slid axially in the vertically moveable receptacle with the 
aid of a moveable guide. With said unit the die holding mandrel can be clamped 
inside the tube by sliding the slide wedge, using a driving disk, which is 
located at the end of the actuating rod and which is connected stationarily to 
the slide wedge. The guide plate, which is connected stationarily to the 
receptacle, is held so as to be vertically moveable in predetermined working 
positions by means of springy elements, enclosing the guide columns. The guide 
columns are fastened in the upper and lower base plates. 

Embodiment 

The invention is explained in detail with reference to the embodiment depicted 
as a schematic drawing in Figures 1 and 2 . 

Figure 1 is a side cross sectional view of the device. 

Figure 2 is a front view of the device in the opened state (a) and in a 
position just prior to the cutting operation (b) . 

The drawings depict a practical embodiment of the invention. The device 
comprises a die holding mandrel 1 with cutting die 2, which is fastened in a 
provided recess and whose diameter can be changed through axial movement of the 
slide wedge 3. The slide wedge 3 can be moved through a T groove or a dovetail 
groove in the die holding mandrel 1. Recessed in the slide wedge 3 is a groove, 
with which a driving disk 4 of the actuating rod 5 engages. The actuating rod 5 
is guided axially by means of guide disks 6 and connected to the slide 7 by 
means of a double joint 8. The wedge shaped slide 12, fastened to the upper 
base plate 11, engages with the slide 7, guided in a guide body 10, mounted on 
the lower base plate 9. A cutting punch 13 is arranged and adjusted in such a 
manner that during the cutting operation it can be introduced into the die 2 
with the requisite cutting gap. Opposite the cutting punch 13, a bearing 14, 
serving to bear the tube 15 during the cutting operation, is mounted on the 
lower base plate 9. The bearing 14 and the die holding mandrel 1 and the slide 
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wedge 3 exhibit recesses, which serve to remove the waste 16 of the cutting 
operation. The die holding mandrel 1 is fastened in a receptacle 17, connected 
to the moveable guide plate 18. Upper stronger springs 20, guided on the guide 
bolts 21, and prestressed lower weaker springs 19, which are synchronized in 
their spring force, act on the guide plate 18. The springs 19 and 20 are 
actuated over pressure rings 22 by means of guide sleeves 23, attached to the 
upper base plate 11. The sliding wedge 3, the actuating rod 5 and the double 
joint are stabilized by means of the elastic element 24 against overloading. 

In the workpiece receiving position of the device (Figure 2, left side), the 
expanding mandrel, comprising die holding mandrel 1 and slide wedge 3, is put 
into the minimum diameter position. The springs 19 and 20 are relieved up to 
their prestress value. Between the bearing 14 and the slide wedge 3 of the 
expanding mandrel there is a distance that is larger than the wall thickness of 
the tube. Thus, the tube 15 to be punched can be slid without any difficulties 
on the expanding mandrel up to a stop collar 25 located on the same. 

In actuating the press feed, first the expanding mandrel is clamped in the tube 
15 by means of the wedge-shaped slide 12, slide 7, actuating rod 5 and driving 
disk 4. 

If the diameter of the tube 15 deviates too much, potential overloads of the 
clamping mechanism are avoided by means of elastic elements 24, arranged on the 
slide 7. 

After clamping the expanding mandrel, the force effect of the upper springs 20 
affects the descent of the moveable guide plate 18, mounted on the lower 
springs 19, together with the expanding mandrel, fastened on the receptacle 17, 
and the tube 15 that is slid on. The tube 15 is put on the prismatic bearing 14 
in the lower area of the wall of the tube, thus avoiding by means of the 
springs 19 and 20 too high a bending moment, which could result in the 
destruction of the die holding mandrel 1. 

The rest of the sequence of operations in the device is designed in such a 
manner that the cutting operation does not start with the penetration of the 
cutting punch 13 into the wall of the tube 15 until the tube comes to bear on 
the bearing 14. The waste 16 generated by the cutting operation falls through 
the openings in the die holding mandrel 1, the slide wedge 3 and the bearing 
14, and can be removed or discarded, for example, pneumatically. In the reverse 
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movement of the press feed, the operation runs in reverse. The guide plate 18 
is moved to the top as the springs 19 and 20 are relieved of stress. The 
diameter of the expanding mandrel is decreased. The device is again in the 
workpiece receiving position. 



[see source for Figures] 
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BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

t 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



